Understanding the age, origins and extinction of oceanic island biota has captivated the 26 interest of evolutionary biologists since Darwin and Wallace. Because oceanic islands are 27 discrete entities of small geographical size but with considerable habitat diversity, they 28 provide ideal templates within which to study evolutionary processes. The peripheral North 29
Introduction 52
Investigating the origin and diversification of oceanic island biotas has been a key focus of 53 biogeography, evolutionary biology and conservation biology (MacArthur and Wilson, 1967 ; 54 The aim of this review is to develop a general understanding of the evolutionary and 96 biogeographic history of the Macaronesian avifauna by synthesising information from 97 phylogenetic, phylogeographic and paleontological studies that yield information on 98 colonization, diversification and extinction within this group. We then compare patterns for 99 colonisation of the region. The typically young age of the macaronesian avifauna raises the 219 general question of whether this is representative of colonization times within the avifaunas of 220 other archipelagos. Time of colonization is constrained by island age, thus to evaluate this 221 question comparisons must be performed with volcanic islands or archipelagos of similar age. 222
For instance, colonization of the Galápagos archipelago is necessarily constrained to four or 223 five million years because that is the estimated age of the oldest islands (Cox, 1983) wider distributions of others (Rando, 1995a (Rando, , 1995b (Rando, , 2002 (Rando, , 2007 . 264 265
The ghost of ancient ecological interactions 266
In addition to documenting and quantifying the number of extinct species, palaeozoological 267 data can also provide evidence for changes in biogeographic ranges, morphological traits, 268 genetic variability and ecological interactions between extinct and extant species (Lyman, 269 2012 This review indicates that, despite the relatively old (Miocene: ca 5-23 mya) age of the 360 majority of the Macaronesian islands, the extant avian lineages on these islands appear to 361 have colonized the region relatively recently (less than four mya). Fossil records suggest that 362 greater species richness existed in the past, and that the arrival of aboriginal people from 363 North Africa (≈ 2,500 yrs), and then the later colonisation of the islands by Europeans both 364 caused significant extinctions. Nevertheless, it is striking that the extinction process has 365 extirpated all ancient lineages from the current bird assemblages. Because there is not 366 evidence for catastrophic volcanic events to have produced such result, other hypotheses need 367 to be considered. 368
Introduction of small mammals to islands is known to produce terrible effects on 369 native birds due to the lack of effective anti-predator behaviour and their reduced fecundity 370 (Steadman, 2006; Boyer, 2008) . The presence of mice and rats has been documented to occur 371 with the human arrival in the Canary Islands (Rando et al., 2012b) , and the introduction of 372 these species had negative effects on the native birds (Martín and Lorenzo, 2001 ). This 373 arrival, however, was not the first one. In the Canary Islands there is an endemic extant shrew 374 found could shed light on this hypothesis. If so, we expect to find bird fossils in dated layers 400 older than the estimated colonization times for these mammals, which might suggest a cause-401 effect relationship between both events. Interestingly, the oldest bird eggshells found in the 402 Canary Islands are contained in rock layers dated within the range of mammal arrival to 403
Lanzarote. In contrast, if the extinction of ancient lineages were due to a more recent process, 404 a multidisciplinary approach would seem to be the best way forward to investigate this issue 405 further. DNA amplification has been achieved in bones more than 50,000 years old (e.g. Azores Madeira Salvagens Canaries* C. Verde Endemic Procellariiformes Bulweria bulwerii P P P P P Calonectris diomedea 
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